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(54) POLYENOIC ACID CLATHRATE 

(57)Abstract: 

PURPOSE: To obtain a polyenoic acid clathrate which can reduce smell, increase stability, 
solubility in water and absorption in living bodies by including polyenoic acids as a medicine for 
thrombosis or arteriosclerosis or as a starting substance for food products in a specific dextrin. 
CONSTITUTION: At least one selected from the group consisting of polyenoic acids of 18 to 22 
carbon atoms, their alkali metal salts and their lower alkyl esters is included in methylated (a- 
6~or y-)cyclodextrin to give the objective clathrate of a polyenoic acid, for example, 2,6-di-O- 
methyl-a-dextrin clathrate of methyl eicosapentaenoate. The clathrate is obtained by bringing 1 
mole of a polyenoic acid into contact with 6 to 8-fold molar amount of methylated (a-, 8~or y~) 
cyclodextrin, stirring them in the presence of water in an inert gas atmosphere and separating 
the precipitate by filtration and drying it under reduced pressure. The clathrate can readily be 
used as an injection solution and can resist to oxidation of the polyenoic acid, when it is 
prepared into an ointment. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAeVaaADDA40702581 6... 2005/1 2/1 2 



JP,07-025816,A [CLAIMS] 



1/1 ^— v 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The clathrate compound of the polyenoic acids which come at least to carry out 
inclusion of a kind of compound chosen from the group which consists of the polyenoic acid, its 
alkali-metal salt, and its low-grade alkyl ester of carbon numbers 18-22 by methylation (alpha-, 
beta-, gamma-) cyclodextrin. 

[Claim 2] The dissolution approach to the water of the polyenoic acid by carrying out inclusion of 
a kind of compound chosen from the group which consists of the polyenoic acid, its alkali-metal 
salt, and its low-grade alkyl ester of carbon numbers 18-22 by methylation (alpha-, beta-, 
gamma-) cyclodextrin at least. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention — the polyene of carbon numbers 18-22 — the polyene 
which comes to carry out inclusion of the acids (the following — only — a polyene — for it to 
be called acids) by methylation (alpha-, beta- gamma-) cyclodextrin — the clathrate compound 
of acids, and a polyene — the polyene by carrying out inclusion of the acids by methylation 
(alpha-, beta-, gamma-) cyclodextrin — it is related with the dissolution approach to the water 
of acids. 
[0002] 

[Description of the Prior Art] Typically as a thing belonging to the polyenoic acids of carbon 
numbers 18-22, an arachidonic acid (eicosa tetraenoic acid, AA), eicosapentaenoic acid (EPA), 
and docosa-hexaenoic acid (DHA) are mentioned. Its attention is paid to the usefulness as a raw 
material of drugs aiming at polyenoic acids, the prevention to the thrombosis and arteriosclerosis 
which EPA is contained in the fish oil of blue-skinned fish, such as a sardine, Sabah, and a 
Pacific saury, and an arteriosclerosis prevention operation, platelet aggregation depressant 
action, the blood cholesterol level fall operation, the neutral fat fall operation, etc. are known 
above all, and increase rapidly in recent years, or a therapy, and food etc. 

[0003] However, EPA is oily, and since it is very hard to deal with it since water solubility is low, 
and it has an odor still more peculiar to raw blue-skinned fish, such as a sardine, Sabah, and a 
Pacific saury, it is difficult to choke this down directly or to make drugs or food contain it. 
Moreover, EPA lacks in stability extremely for the double bond which exists in a molecule. That 
is, EPA absorbs the oxygen in air easily, and it produces various aldehydes and ketones which 
are the decomposition product while it produces a harmful peroxide. Moreover, a harmful ring 
compound and a polymerization object are produced also according to an operation of light, 
oxygen, and heat, and also it is easy to start the rearrangement of a double bond. 
[0004] Therefore, it has these unpleasant smell and using unstable EPA as the clathrate 
compound to cyclodextrin (alpha-, beta- gamma-cyclodextrin), without spoiling the useful 
bioactive, in order to make it stabilize, no-odor-izing and is proposed (JP,58-13541,A, JP.60- 
34156.A). The kneading method and the saturated water solution method are used for these 
inclusion approaches. Although the kneading method is easiest approach in order to only contact 
cyclodextrin and EPA to the bottom of existence of water and to obtain a clathrate compound, it 
is difficult to obtain the inclusion powder excellent in oxidation stability by this approach. On the 
other hand, the method of obtaining a clathrate compound with a saturated water solution 
method makes the crystal of a clathrate compound generate, cooling with a fixed speed slowly 
applying cyclodextrin and EPA after the heating stirring dissolution into water alcohol for 5 to 7 
hours. However, this approach has the long time amount required for generation, and needs 
severe control to a cooling rate. Furthermore, in order to use 50 - 70% of alcoholic water 
solution in the case of heating stirring, on the occasion of manufacture, it also needs to be 
furnished on fire prevention and a production cost also becomes high, the amount of the water 
added at the time of inclusion since the conventional EPA cyclodextrin clathrate compound 
moreover obtained by the above-mentioned approach has the low solubility to water — 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



2005/12/12 



JP.07-025816.A [DETAILED DESCRIPTION] 



2/4 <<— v 



depending on how, it does not become emulsified liquid, but there is a problem that EPA which is 
oily matter floats in the water surface. Moreover, since the solubility to water is low, when 
considering as the drugs containing this, and food, the absorption coefficient in the inside of the 
body is also low in the ability not making sufficient amount include depending on the gestalt. The 
solubility is not enough although carrying out inclusion by branching cyclodextrin (small 
saccharides, such as a glucose, a maltose, and a maltotriose, being one molecule or dyad alpha- 
1, and the thing combined six times to alpha-, beta-, gamma-cyclodextrin, etc.) is proposed as a 
means which raises the solubility to the water of EPA (JP,4-1 78348.A). 

[0005] Therefore, the technical problem of this invention is to offer [ offering the cyclodextrin 
clathrate compound of the polyenoic acids which make EPA the start to which not only 
reduction of an odor and the improvement in stability but also the solubility to water made it 
improve further, and absorptivity in the living body / by internal use / was made to increase, 
and ] the dissolution approach to the water of polyenoic acids. 
[0006] 

[Means for Solving the Problem] the result to which this invention persons advanced research 
wholeheartedly in view of the above-mentioned situation — a polyene — it came to complete a 
header and this invention for the ability of the above-mentioned technical problem to be solved 
by using acids as the clathrate compound of methylation (alpha- beta-, gamma-) cyclodextrin. 
[0007] The polyenoic acids as used in the field of this invention also include an arachidonic acid 
(eicosa tetraenoic acid, AA), eicosapentaenoic acid (EPA), docosa-hexaenoic acid (DHA), those 
salts (for example, sodium, potassium salt, etc.), or those low-grade alkyl ester (for example, the 
alkyl ester of C1-C4, i.e., methyl, ethyl, propyl, butyl ester). 

[0008] The cyclodextrin which forms the clathrate compound of the above-mentioned polyenoic 
acids, and can attain the technical problem of this invention in this invention methylation (alpha-, 
beta-, gamma-) cyclodextrin — specifically 2, 6-G O-methyl -(alpha, beta, gamma)- 
Cyclodextrin, 2, 3-G O-methyl -(alpha, beta, gamma)- Cyclodextrin, 3, 6-G O-methyl -(alpha, 
beta, gamma)- Cyclodextrin, 2 and 3, 6-tree O-methyl -(alpha, beta, gamma)- It is cyclodextrin 
etc. 

[0009] The clathrate compound of the polyenoic acids of this invention receives one mol of 
polyenoic acids. The methylation (alpha-, beta- gamma-) cyclodextrin of a mol is preferably 
contacted to the bottom of existence of water six to 8 times, usually, an one to 10 time mol — 
constant temperature (30 degrees C) — shaking is carried out in a shaking tank and under an 
inert gas air current for 24 to 48 hours, and the depositing clathrate compound is separated and 
it is obtained by making it dry under reduced pressure. 

[0010] the polyene of this invention which were obtained by carrying out like the above — 
compared with the clathrate compound which used conventional alpha-cyclodextrin etc., the 
solubility to water boils the clathrate compound of acids markedly, and improves. 
[0011] furthermore, the polyene of this invention — the polyene in the clathrate compound of 
acids — the polyene which washed this clathrate compound by the hexane and has adhered to 
the crystal front face of a clathrate compound in order to investigate the content of acids — 
after removing acids, it dissolves in water-soluble organic solvent-water mixed liquor, and HPLC 
analysis is performed. Although what melts into water and freedom is good as for the organic 
solvent which dissolves a clathrate compound and a methanol, ethanol, an acetone, and a 
tetrahydrofuran are mentioned preferably, the methanol-drainage system of 1:1 is used 
especially suitably. 

[0012] the polyene obtained like the above — the polyene contained in the clathrate compound 
of acids — the amount of acids is 4 - 9 % of the weight more preferably one to 10% of the weight 
one to 1 5% of the weight. 

[0013] Although the clathrate compound of the polyenoic acids obtained by this invention can 
also be used as opening as it is, if desiccation disintegration is carried out by well-known 
technique and it fabricates and requires for powder, a granule, a capsule, a tablet, etc., further, it 
strengthens and pharmaceutical-preparation-izes a mineral, a vitamin, etc., and can prescribe 
them for the patient in taking orally. Moreover, the compound concerned can also be parenterally 
prescribed for the patient as injections and an ointment. Moreover, various food (drinks, 
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confectionary, a meat product, dairy products, etc.) including health food can also be made to 
contain the clathrate compound of the polyenoic acids obtained by this invention. The drugs and 
food containing the clathrate compound of the polyenoic acids of this invention and the clathrate 
compound concerned are useful for prevention therapies, such as a thrombus and 
arteriosclerosis. 
[0014] 

[Effect of the Invention] Compared with the conventional clathrate compound, the solubility of 
the clathrate compound of the polyenoic acids obtained by this invention to water improves 
extremely. Therefore, this invention compound can be used as drugs (polyene acids a content 
tablet, powder, a granule, a capsule, etc.) and an additive to food, and since the solubility to 
water is excellent, its absorptivity in the living body [ in the case of being based on internal use ] 
improves. Moreover, although the approach of lipid microsphere etc. was raised by the former 
when considering as injections in order not to dissolve polyenoic acids in water, this invention 
compound makes it possible to replace with this and to provide as injections simpler, since 
[ moreover, ] there is little contact in the open air when it considers as an ointment — a polyene 

— oxidation of acids is controlled. 
[0015] 

[Example] Although an example is given in order to explain this invention to a detail more, this 
invention is not limited at all by these. 

[0016] example 1 preparation EPA ethyl ester 30mg of the clathrate compound of 
eicosapentaenoic acid ethyl (EPA ethyl ester) — 10ml of 2 of 0.12 mol/l, and 6-G O-methyl- 
alpha-cyclodextrin water solutions — adding — constant temperature — it shook in a shaking 
tank (30 degrees C) and under the argon air current for 24 hours. The depositing complex was 
separated, it dried under reduced pressure at the room temperature for 68 hours, and the 
clathrate compound of EPA ethyl ester was obtained. Add a methanol and 2ml (methanol: water 
=1:1) of water mixed liquor to 5mg of clathrate compounds, it was made to dissolve in them, and 
the EPA ethyl ester content in this clathrate compound was calculated by carrying out HPLC 
analysis of this liquid, and comparing with the analysis result of the EPA ethyl ester of a 
preparation. Consequently, the EPA ethyl ester content per clathrate compound solid was about 
4%. The Fourier transform infrared spectrum ( drawin g 2 R> 2) by powder X diffraction 
measurement ( dr a wi n g 1 ) and the diffused reflection method of this clathrate compound was 
measured. 

[0017] example 1 of reference preparation EPA ethyl ester 30mg of the clathrate compound 
(conventional article) of eicosapentaenoic acid ethyl (EPA ethyl ester) — alpha-cyclodextrin of 
0.02 mol/l, beta-cyclodextrin, and 23ml of gamma-cyclodextrin water solutions — respectively - 

— adding — constant temperature — it shook in a shaking tank (30 degrees C) and under the 
argon air current for 24 hours. The depositing complex was separated, it dried under reduced 
pressure at the room temperature for 68 hours, and the clathrate compound of EPA ethyl ester 
was obtained. 

[0018] Example 1 of a trial (solubility test) 

The clathrate compound prepared in the example 1 (EPA ethyl ester -2, 6-G O-methyl-alpha- 
cyclodextrin clathrate compound), And alpha-cyclodextrin, beta-cyclodextrin which were 
prepared in the example 1 of reference, 20mg of each clathrate compound which used gamma- 
cyclodextrin as the clathration raw material — 5ml of water — adding — constant temperature 

— it shook under the argon air current in a shaking tank (30 degrees C) for 24 hours, 
supernatant liquor was filtered with the drainage system membrane filter, HPLC analysis of this 
filtrate was carried out, and EPA ethyl ester concentration was measured. A result is shown in 
Table 1. 

[0019] 
[Table 1] 
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(30°C) 



Mm. (mg/100ml) 



3 3. 0 8 5 



0.243 



0.843 



0. 0 1 9 



[0020] Example 2 The clathrate compound of EPA was obtained like the preparation example 1 
of the clathrate compound of eicosapentaenoic acid (EPA). The solubility to the water was very 
good. 

[0021] Example 3 The clathrate compound of EPA sodium salt was obtained by the preparation 
example 1 of the clathrate compound of eicosapentaenoic acid sodium salt, and Hitoshi. The 
solubility to the water was very good. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1] The powder X diffraction Fig. of 2, 6-G O-methyl-alpha-cyclodextrin and EPA ethyl 
ester -2, and a 6-G O-methyl-alpha-cyclodextrin clathrate compound is shown. 
[Drawing 2] The Fourier transform infrared absorption spectrum by the diffused reflection 
method of EPA ethyl ester, 2, 6-G O-methyhalpha-cyclodextrin and EPA ethyl ester -2, and a 
6-G O-methyl-alpha-cyclodextrin clathrate compound is shown. 



[Translation done.] 
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